Functional roles of thrombopoietin-c-mpl system in essential thrombocythemia.
Thrombopoietin (TPO) is implicated as a primary regulator of megakaryopoiesis and thrombopoiesis through binding to the cytokine receptor c-Mpl (the product of the c-mpl-proto-oncogene). In addition to its physiologic role, the TPO-c-mpl system has been suggested to participate in the pathophysiology of essential thrombocythemia (ET) which is a clonal disorder characterized by a sustained elevation of the circulating platelet count and bone-marrow hyperplasia with excessive proliferation of megakaryocytes. Recent studies have demonstrated that serum TPO levels are slightly elevated or within normal range in ET patients, whereas serum TPO levels tend to be inversely correlated with platelet mass. Flow cytometric, Western blot, and Northern blot analyses have revealed that the expression of platelet c-Mpl is strikingly reduced in all of patients with ET, possibly due to the decreased expression of c-mpl mRNA. These results suggest that normal or slightly elevated levels of serum TPO in ET patients may be attributable to the impaired uptake and catabolism of TPO owing to the low c-Mpl expression. Furthermore, immunoblotting with anti-phosphotyrosine antibody showed that no aberrant protein-tyrosine phosphorylation was observed in platelets of ET patients before treatment with TPO, and the levels of TPO-induced protein-tyrosine phosphorylation, including c-Mpl-tyrosyl phosphorylation, roughly paralleled those of c-Mpl expression, suggesting that c-Mpl-mediated signaling pathway was not constitutively activated in platelets of ET patients. Although activating mutation in the TPO gene, which leads to overexpression of TPO mRNA, has been reported in familial thrombocythemia, these results suggest that TPO-c-Mpl system may not be directly linked to pathogenesis of sporadic ET.